Scorodonin (1), a novel biologically active metabolite, was isolated from submerged cultures of the mushroom Marasmius scorodonius (FR.) FR. Its structure has been determined by chemical and physical methods. The antibiotic inhibits the growth of bacteria, yeasts, and filamentous fungi. In cells of the ascitic form of EHRLICH carcinoma the incorporation of thymidine and uridine into DNA and RNA is strongly inhibited by scorodonin whereas the incorporation of leucine into protein is not affected.
The antibiotic is optically active, [a]j~;-163' (c 1, EtOH), and shows U V maxima at 282 (log --2.97), 264 (3.26), 230 (4.03), and 223 nm (4.04) in EtOH. The IR spectrum indicates the presence of OH (3650), C-C (2250), and CH-C CH functions (1960, 872 cm-1).
Scorodonin gives a positive BEILSTEIN test for halogen, and from elemental analysis the molecular formula C,H,CIO may be calculated. The mass spectrum does not show a molecular ion. However, on acetylation the compound yields a monoacetate, which exhibits an ion M/e 142/144 (C7H7CIO)
corresponding to loss of ketene from the molecular ion. Further loss of OH or C1 leads to prominent fragments at m/e 124/126 (18.9) and 107 (82.5).
On catalytic hydrogenation with Pd-charcoal scorodonin is converted into n-heptanol.
The 1H-NMR spectrum (Table 1) indicates the presence of two methylene groups appearing as t\\~o doublets of doublets at d 4.22 and 4.27 ppm (CDC13). Both methylene groups are coupled inde -pendently with the two protons of the allene system, and from the different magnitude of the coupling constants the presence of part structure I may be concluded
The position of the OH and Cl substituents follows unequivocally from the 13C-NMR spectrum (Table I ). The signal of the CH2CI-carbon appears at high field (6 31.5 ppm) due to the shielding effect of the neighboring sp carbons12). This assignment is confirmed by the large value of 1JC,H-159 Hz and the lack of coupling to other protons. The signal of the CH,OH-carbon at 5 58.1 ppm is split into a triplet of doublets with 1JC,H= 144 and 2JC,H= 4Hz.
This leads to structure 1 for scorodonin, further supported by the downfield shift of the hydroxymethylene protons on formation of the acetate 2 (Table 1) .
LowE13) has found a reliable dependence of the sign of optical rotation on the absolute configuration of diyneallenes. Using his rule for 1, its strongly negative rotation is in accord with the R-configuration given in the formula.
Scorodonin is a member of the rare group of C7-acetylenes isolated so far only from basidiomycetess14). Chlorinated acetylenes have been found in several genera of the Compositae15~18) and Fig. 1 . At the highest concentration the growth of the colony is only retarded for 3 days. This is due to decomposition of the compound which occurs rapidly at room temperature under the influence of light.
The effect of scorodonin on the macromolecular syntheses in cells of the ascitic form of EHRLICH carcinoma is shown in Fig. 2 . The incorporation of thymidine and uridine into the 5%, trichloroacetic acid insoluble fraction of cells (DNA, RNA) is strongly inhibited whereas the incorporation of ieucine into protein is not affected. When tested in a similar way in Bacillus brevis cells the incorporation of uracil and leucine into trichloroacetic acid-precipitable material was inhibited 40% at 50 leg/ml whereas the incorporation of thymidine was not affected. In vitro a 50% inhibition of DNA dependent RNA polymerase from Escherichia coil, tested according to FUTCHS et al. 20) , was found at 25 !cg/ml of scorodonin. (1) Control without antibiotic; (2) growth on agar plates containing 3.3 tcg/ml ; (3) 13.3 tag/ml; (4) 33 trg/ml. A solution of 1 (23 mg) in methanol (30 ml) was hydrogenated with Pd/charcoal for 4 hours.
The reaction mixture was filtered and the filtrate was evaporated.
The resulting oil was in every respect (GC, MS, and 1H-NMR) identical with authentic a-heptanol.
Scorodonin acetate (2) To a solution of 1 (8 mg) in acetic anhydride (I nil) a trace of cone. H2SO4 in acetic anhydride was added. After 3 minutes the mixture was distributed between water and chloroform, and the organic layer was dried (MgSO4) and evaporated to give 2 (9 mg) as slightly yellow oil. 
Biological assays
The antimicrobial spectrum and the effect of scorodonin on the growth of Rhizoctonia sokari were determined as described earlier9). Macromolecular syntheses in cells of the ascitic form of EHRLICt-t carcinoma (ECA) were measured as described previously11). The effect of scorodonin on protein, RNA, and DNA syntheses in cells of Bacillus breris was tested in a similar way as described for ECA cells: 1.8 108 cells in 3 ml of nutrient broth (Difco) were preincubated with or without the antibiotic for 10 minutes. Then the radioactive precursors-0.1 liCi L-(1-14C)-leucine (59 mCi/mmol), 0.1 l'Ci (2-11C)-thymidine (61 mCi/mmol), or 0.1 liCi (2-11C)-uracil (59 mCi/mmol)-were added to the cell suspension and after 30 minutes the incorporation into protein, DNA, and RNA was determined by collecting the 5% TCA insoluble fraction of cells on membrane filters and measuring the radioactivity by liquid scintillation counting.
DNA-dependent RNA polymerase from Escherichia coli was kindly provided by W. ZILLIG; the assay is described by FucHs et al. 20) 
